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1  | INTRODUC TION

Electronic health records (EHRs) have been implemented in health-
care organizations worldwide (Stone, 2014). These systems are in-
stalled so that organizations can achieve several benefits such as 
enhanced patient safety (Savage, Titus, Manns, & Lee, 2014), better 
documentation (Dowding, Turley, & Garrido, 2012) and improved 
quality of care (Plantier et al., 2017). However, previous research 
has demonstrated that simply implementing an EHR does not mean 
that healthcare organizations will achieve these intended benefits 
(Gephart, Carrington, & Finley, 2015; Koppel, Wetterneck, & Telles, 
2008; Patterson, Rogers, Chapman, & Render, 2006; Simon, 2007). 
For benefits of an EHR to be realized, health professionals need to 
use the technology in a consistent and effective manner (Simon, 
2007). Furthermore, health professionals require high levels of tech-
nology acceptance if EHR outcomes are to be obtained (Holden & 

Karsh, 2010). As nurses represent the largest group of health profes-
sionals globally (World Health Organization, 2013), their use of EHRs 
may influence whether anticipated benefits of using the technology 
are achieved. Thus, it is important to better understand how various 
barriers and facilitators influence nurses’ use of EHRs. By under-
standing these factors, interventions and strategies can be identified 
to better support nurses’ use of the technology.

2  | BACKGROUND

Several barriers and facilitators to nurses’ use of EHRs have been 
reported in the literature, many of which can be categorized in 
relation to: 1) EHR usability; 2) organizational context; and 3) in-
dividual nurse characteristics. The first category, EHR usability 
barriers and facilitators, is comprised of how easy the technology 
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is to use, its functionality, ease of navigation and its impact on 
workload (Ammenwerth, Ehlers, Hirsch, & Gratl, 2007; Carayon 
et al., 2011; Carrington & Effken, 2011; Lu, Hsiao, & Chen, 2012; 
Maillet, Mathieu, & Sicotte, 2015; Saleem et al., 2015; Schenk 
et al., 2016; Whittaker, Aufdenkamp, & Tinley, 2009; Yontz, Zinn, 
& Schumacher, 2015). The second category, organizational con-
text, includes: support from leadership, level of training, level of 
ongoing support and the physical environment (Lu et al., 2012; 
Maillet et al., 2015; Saleem et al., 2015; Whittaker et al., 2009; 
Yontz et al., 2015). The individual nurse characteristic category 
includes: sex, age, nursing unit, years of experience as a nurse, 
country of nursing education, years of experience using an EHR, 
previous experience using an EHR and formal informatics training 
(Ifinedo, 2016; Yontz et al., 2015). Previous research using usabil-
ity and organizational context variables has typically been con-
ducted with a subset of variables, rather than including them all 
in a single study (Ammenwerth et al., 2007; Carayon et al., 2011; 
Yontz et al., 2015). In addition, Ifinedo (2016) has suggested that 
individual nurse characteristics may act as moderators to the rela-
tionships between several barriers and facilitators and nurses’ use 
of EHRs. In this study, EHR usability and organizational context 
variables were conceptualized as independent variables and indi-
vidual nurse characteristics were viewed as potential moderating 
variables.

2.1 | Aims

The overall aim of this study was to examine nurses’ perceptions of 
electronic health record use in an acute care hospital setting. The 
specific aims of this study were to: 1) determine if EHR usability 
variables and organizational context variables are associated with 
nurses’ perceptions of their EHR use; and 2) examine individual 
nurse characteristics as possible moderators to these relationships. 

Figure 1 depicts the relationships between the variables examined 
in this study.

3  | DESIGN

This study was conducted using a sequential mixed methods design 
with both a quantitative and qualitative phase. Specifically, phase 
one consisted of a quantitative cross-sectional survey that was ad-
ministered to nurses using previously validated instruments that had 
been modified for use in this study. Phase two was qualitative and 
was comprised of focus groups with a subset of nurses who had par-
ticipated in phase one.

4  | METHOD

4.1 | Setting

The setting for this study was six medical and surgical units in an 
urban acute care teaching hospital in Toronto, Canada. These clini-
cal units were chosen as they used the same functions of the EHR 
and have similar processes of care delivery in comparison to other 
more specialized clinical units such as the emergency department. 
This organization had an EHR in place for approximately a decade 
at the time of the study. Functionalities of the EHR included nurs-
ing documentation, computerized provider order entry, laboratory 
results reporting and viewing and an electronic medication admin-
istration record. Given the various functions of the EHR present on 
the study units, the majority of documentation was done electroni-
cally with limited use of paper. Nurses at the hospital access the EHR 
through computers in the nursing station, computers on stands with 
wheels that can be moved from room to room, as well as comput-
ers located in patient rooms. Training related to EHR use at this site 
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occurs when participants are first hired, when a new functionality is 
implemented, or when a major change is made to the system.

4.2 | Participants

Participants in both phases of the study consisted of Registered 
Nurses (RNs) who worked on the medical and surgical units at the 
study site. The organization did not have other classes of nurses, 
such as Registered Practical Nurses (RPNs), employed on the in-
cluded units. To be eligible to participate, RNs were required to have 
used the EHR for a minimum of 1 year in their regular practice and 
be employed in their unit for at least 1 year prior to the study initia-
tion. These criteria were selected as it was recognized that it may 
take nurses time to become familiar and comfortable using the EHR, 
or working in a new clinical setting (Casey, Fink, Krugman, & Propst, 
2004). Nurse managers and other nurses (e.g. nurse educators) were 
excluded from the study if they did not use the EHR on a regular 
basis as a part of their practice.

For phase one, recruitment took place through face-to-face in-
vitations. The student attended staff meetings and safety huddles 
on the medical and surgical units at the study site. Envelopes with 
paper copies of the survey and consent information were provided 
to potential participants and a drop location on each unit was deter-
mined. During phase one, recruitment also took place for phase two. 
Along with a paper copy of the survey in each envelope, there was 
an invitation to participate in a focus group later and a focus group 
response form. Nurses were instructed to fill in the focus group 

response form with their name and contact information and leave it 
in the predetermined drop location.

The sample size for this study was determined using Cohen’s 
power analysis for linear regression (Cohen, 1988, 1992), which takes 
into consideration effect size, the number of independent variables, 
the level of significance and the study power. With a medium effect 
size, eight independent variables, a level of significance of 0.05 and a 
study power of 0.80, it was determined that 130 participants would 
be required to participate in this study. Given that it was known that 
not all nurses who were invited to participate in the study would do 
so, the student planned to ask all of the 329 eligible nurses employed 
on the study units.

4.3 | Data collection

The survey was comprised of several instruments used to operation-
alize the variables included in this study. Specifically, the Workflow 
Integration Survey (WIS) was used to measure the EHR usability 
variables ease of use, functionality, navigation and impact on work-
load (Flanagan et al., 2011). The WIS instrument was developed for 
use by physicians and nurse practitioners and when used in a previ-
ous study had a reported Cronbach’s alpha of 0.93 (Flanagan et al., 
2011). The instrument consisted of 12 questions and used a 5-point 
Likert scale. Organizational context variables were measured using 
items from the Canada Health Infoway System and Use Assessment 
Survey (CHISUAS)(Canada Health Infoway, 2015) and items added 
by the student. Specifically, additional items focused on participants’ 
perceptions of support from their manager in using the EHR, having 
enough computers to access the EHR, the location of the computers 
and the speed of the network connection. The CHISUAS was de-
veloped by Canada Health Infoway and is based on the DeLone and 
McLean Model for Information System Success. The CHISUAS sec-
tion used in this study consisted of six questions and used a 5-point 
Likert scale. Nurses’ perceptions of their EHR use was measured 
using the Information System Use Instrument which consisted of nine 
questions and used a 5-point Likert scale (Abdrbo, Zauszniewski, & 
Hudak, 2010). This instrument was specifically developed for use 
with nursing populations. A previous application of the instrument 
indicated that it had a Cronbach’s alpha of 0.82 (Abdrbo et al., 2010). 
In addition, demographic information (nine items) was collected via a 
series of questions at the end of the survey.

The survey was pilot tested with five Registered Nurses to as-
sess its clarity, face validity, feasibility and to better understand how 
long it would take for a participant to complete. Results of the pilot 
indicated that the survey was easy to understand, clear and took 
participants approximately 5 min to complete. Changes in the survey 
included adding a comments section.

The focus group guide (Table 1) was developed based on the 
findings from phase one and consisted of four main questions, with 
prompts developed for each question. The first question asked par-
ticipants about navigation, as results from phase one indicated that 
navigation was a predictor of nurses’ perceptions of their EHR use. 
The second question asked participants about functionality given 

TABLE  1 Focus group guide

Question 1: “Navigation” is how logically information is organized in 
[EHR brand name], and how easily information is located.

•	 Can you share with me your experiences “navigating” through 
[EHR brand name]?

•	 Study participants who found [EHR brand name] easier to 
“navigate” indicated that they used it more. Would the same 
apply to you?

Question 2: “Functionality” is the extent to which [EHR brand 
names] has tools or operations available to complete necessary 
tasks.

•	 Participants in this study provided a wide range of comments 
related to “functionality,” with no specific functionality issue 
being identified

•	 Can you tell me about, or describe your experiences with the 
“functionalities” of [EHR brand name]?

Question 3: Participants provided a number of comments related to 
“repetitive” and “double/triple” charting within the [EHR brand 
name] system.

•	 Do any of you want to comment on any experiences you have had 
of this nature?

•	 Have you found this to be the case, and if so, where specifically?

Question 4: There were a number of comments from participants 
about the documentation and assessment screens in [EHR brand 
name], and their ability to capture nursing assessments and care 
provided.

•	 Can you tell me about or describe your experiences with the 
documentation and assessment screens in [EHR brand name]?
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that there were challenges in measuring this variable in phase one. 
Next, a question was asked each about repetitive charting and how 
current documentation screens were perceived. These questions 
were asked based on comments left on surveys by participants in 
phase one.

4.4 | Ethics

This study received approval by the study site’s Research Ethics 
Board, in addition to an administrative ethical review at the Health 
Sciences Research Ethics Board at the University of Toronto. A data 
transfer agreement was also established between the hospital and 
the university so that data could be transferred to the university for 
data analysis. Implied consent was used for the surveys in phase one 
of this study, whereas in phase two, participants were required to 
provide written consent for their participation in the focus groups.

4.5 | Data analysis

Data analysis for phase one was completed using SPSS Version 21. 
Descriptive statistics were completed to gain a better understand-
ing of the sample. In addition, the internal consistency for each in-
strument was assessed using Cronbach’s alpha. Multivariable linear 
regression and hierarchical linear regression were used to examine 
if EHR usability variables and organizational context variables were 
associated with nurses’ perceptions of their EHR use (Tabachnick & 
Fiddell, 2013). A chunkwise approach to model building was used to 
determine which individual nurse characteristics to include as pos-
sible moderators (Kleinbaum, Kupper, Nizam, & Rosenberg, 2014). In 
phase two, the recordings of the focus groups were first transcribed 
verbatim. The transcriptions were then analysed using a directed 

content analysis approach using the usability and organizational 
context variable categories. If no category was appropriate for the 
participant comment, an “other” category was developed and open 
(inductive) coding was completed among the remaining comments. 
To ensure the trustworthiness of the qualitative data analysis, a 
member of the dissertation committee independently analysed the 
data in addition to the student (Graneheim & Lundman, 2004). As 
well, authentic citations have been used in the results section of this 
manuscript to illustrate the study findings and be transparent with 
readers (Sandelowski, 1993).

5  | RESULTS

5.1 | Phase one

Of the 329 eligible participants, 133 completed the survey in phase 
one, for a response rate of 40.4%. The mean age of participants was 
35.2 (SD 9.7) years, with an average of 10.9 (SD 8.8) years working 
as a nurse and an average of 6.8 (SD 3.8) years of experience using 
an EHR. Additional participant characteristics are shown in Table 2.

Cronbach’s alphas were calculated for the Workflow Integration 
Survey and the Information System Use Instrument to assess in-
ternal consistency. The Cronbach’s alpha for the overall Workflow 
Integration Survey was acceptable at 0.90. Three of the subscales 
(ease of use, navigation and impact on workload) also had acceptable 
Cronbach’s alphas of 0.81, 0.78 and 0.81, respectively, however, the 
Cronbach’s alpha for the functionality subscale was 0.55. Given the 
poor internal consistency of the functionality subscale, the variable 
could not be included in any subsequent analyses. In addition, the 
Information System Use Instrument Cronbach’s alpha was accept-
able at 0.80.

To identify if EHR usability variables were associated with 
nurses’ perceptions of their EHR use, multivariable linear regression 
was performed. Assumptions of regression were confirmed, includ-
ing assessing for multicollinearity, outliers, the presence of a linear 
relationship between each bivariate, as well as the homoscedastic-
ity, normality and linearity of the residuals. A multivariable model 
with ease of use, navigation and impact on workload was developed 
with nurses’ perceptions of their EHR use as the dependent vari-
able. The results indicate that the model explains 13% of the vari-
ance in nurses’ perceptions of their EHR use and that navigation was 
the only significant variable (β = 0.38, p = <.01). The other variables 
(ease of use and impact on workload) were not significant as shown 
in Table 3.

To assess whether organizational context variables were asso-
ciated with nurses’ perceptions of their EHR use, multivariable lin-
ear regression was also performed. All assumptions of regression 
were confirmed. A multivariable model with the four organizational 
context independent variables (support from leadership, level of 
training, level of ongoing support, physical environment, implemen-
tation process) was developed with nurses’ perceptions of their EHR 
use as the dependent variable. Results of the analysis indicate that 
the model was not statistically significant (p = .51) and therefore 

TABLE  2 Participant characteristics (N = 133)

Item Categories N %

Sex Female 121 90.9

Male 12 9.1

Country of education Canada 109 82

Other 9 6.8

Unknown 15 11.2

Informatics training Yes 20 15

No 113 85

Unit Medical 66 49.6

Surgical 67 50.4

Experience using another 
EHR

Yes 47 35.3

No 83 62.4

Unknown 3 2.3

Employment status Full time 106 79.7

Part time 24 18

Casual 2 1.5

Unknown 1 0.8
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organizational context variables may not influence nurses’ percep-
tions of their EHR use.

Hierarchical linear regression was used to understand if a com-
bination of variables in the framework were associated with nurses’ 
perceptions of their EHR use. All assumptions of regression were 
examined and met. In the first block of predictors, years of experi-
ence using the EHR and other EHR use, were entered in the model. 
In the second block, usability variables (ease of use, navigation and 
impact on workload) were entered. Organizational context variables 
(support from leadership, level of training, level of ongoing support 
and physical environment) were entered in the third block. Results 
of the analysis show that the second block of predictors had a sig-
nificant f change statistic and that the model contributed to 8% of 
the variance in nurses’ perceptions of their EHR use. Navigation was 
the only significant predictor variable (β = 0.30; p = <.05) as shown 
in Table 4.

A chunkwise approach to model building was used to identify 
if individual nurse characteristics were possible moderators to the 
relationships between the usability and organizational context vari-
ables and nurses’ perceptions of their EHR use. The “chunkwise” 
approach is a method for determining which individual nurse char-
acteristics to include in models examining the relationships between 
the independent and dependent variables of interest, by reviewing 
the f change statistic and its significance when possible moderators 
are added to a model (Kleinbaum et al., 2014). Age, years of experi-
ence using an EHR and other EHR uses were identified as individual 
nurse characteristics with both theoretical significance and enough 
variability in the participant responses to be included as possible 
moderators in the analyses. Similar to multivariable linear regres-
sion, all models were assessed for the assumptions of regression 
and met these criteria. When the chunkwise model building was 
conducted, none of the models demonstrated a significant f change 
statistic when individual nurse characteristics were added. Results 
of this test therefore suggest that individual nurse characteristics 
are not moderators to the relationships between the usability and 
organizational context variables and nurses’ perceptions of their 
EHR use.

5.2 | Phase two

In phase two, focus groups were conducted with a total of six partici-
pants. Three nurses were present during each focus group. Issues re-
lated to: (1) navigation; (2) functionality; (3) organizational standards; 
(4) documentation workload and (5) issues of system performance 
and response time, were identified by participants (Table 5). 

6  | DISCUSSION

The results of this study show that nurses experience challenges 
navigating through the EHR that influence how they perceive their 
use of it. Other EHR usability variables (ease of use, functionality and 
impact on workload), organizational context variables (support from 
leadership, level of training, level of ongoing support and physical 
environment) and individual nurse characteristics (years of experi-
ence using an EHR, other EHR use, age) were not significantly asso-
ciated with nurses’ perceptions of their EHR use in the quantitative 
phase of this study. However, several the variables were described 
by nurses in the focus groups during phase two and thus findings 
from both phases of this study are discussed below.

6.1 | EHR usability variables

The broader system ease of use challenges identified through the 
focus groups in this study are congruent with the findings of other 
studies with health professional participants (Garavand et al., 2016; 
Harrington, 2015; Lowry et al., 2014; Staggers, Kobus, & Brown, 
2007). This implies that currently available EHRs have not been ad-
equately designed to support health professionals in using the vari-
ous functions of the systems. Unfortunately, design-related changes 
are best addressed pre-market when the systems have yet to be im-
plemented in healthcare organizations. Once an EHR is in place it is 
difficult to make any significant design changes that would influence 
the ease of use of the system experienced by nurses.

One way that nurses in this study were able to adapt to some of 
the ease of use challenges was to create workarounds. Workarounds 
are ways that nurses interact with the EHR that are unintended by 
the vendor or by the organization, but better support the experi-
ences that nurses have using it. An example of a workaround identi-
fied in this study was that nurses would login to a patient’s record on 
two separate computers so that they could view different parts of 
the record at the same time. The way the EHR system was designed 
in the study organization allowed users to access one section of the 
record at a time, however, nurses indicated that there were times 
when accessing multiple sections was required. The presence of this 
workaround indicates that the design of the EHR is not supportive 
of end user practice (Debono et al., 2013). Numerous studies have 
examined workarounds and have shown that although the work-
arounds may improve the user experience for the nurse, they may be 
created at the expense of something else, for example, patient safety 
(Carrington & Effken, 2011; Debono et al., 2013; Edwards, Moloney, 
Jacko, & Sainfort, 2008; Koppel et al., 2008; Schoville, 2009).

Variable R R2 Adjusted R2 B SE B β

Ease of use 0.38 0.15 0.13* 0.15 0.28 0.07

Impact on 
workload

−0.24 0.20 −0.13

Navigation 0.92 0.25 0.38*

*p = <.01

TABLE  3 Coefficients for the 
multivariable regression for usability 
variables predicting nurses’ perceptions of 
their EHR use
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With regard to functionality, although the variable was not exam-
ined quantitatively in this study, focus group participants described 
several functions of the EHR that supported nursing practice. These 
functions (e.g. communicating with pharmacy) were described as 
having a positive influence over their use of the technology. The re-
sults, therefore, suggest that having functions of the EHR that sup-
port nurses’ work may enhance nurses’ use of the technology. An 
implication of this finding to organizations implementing EHRs is to 
ensure that there is an adequate representation from nurses during 
the requirement gathering and selection phases of the procurement 
of new technology. Getting this right translates into an EHR design 
that supports nursing practice.

One of the specific functions suggested by nurses in this study 
was for alerts to be created in the EHR when new orders are entered. 
Results of the research on the use of alerts in clinical settings are 
mixed. On one hand, studies have shown that when alerts are used 
in specific scenarios, such as letting a clinician know about immuni-
zation requirements (Fik, Grundmeier, Biggs, Localio, & Alessandrini, 
2007), or to remind them to complete a specific screening (Schnall 
et al., 2010), there may be benefits. Alternatively, having too many 
alerts may lead to “alert fatigue”. With alert fatigue, nurses may in-
advertently ignore the alerts due to the volume of alerts occurring 
on a daily basis. Given the number of orders that might be expected 
on a medical and surgical unit, it may be difficult to implement an 
alert system for all new orders. Instead, alerts could be considered 
for orders that are “urgent” or “stat” only, or a different mechanism 
for alerts could be considered such as a whiteboard.

In this study, navigation was significantly related to nurses’ per-
ceptions of their EHR use in phase one. This finding indicates that 
EHRs that are difficult for nurses to navigate, negatively influence 
their use of the system. One of the implications of this finding for 
healthcare organizations is the importance of conducting a navi-
gational assessment when either selecting a new system, or when 
making any changes to the system currently in place. As a result, 
healthcare organizations will be able to able to better understand 
whether the selected system or design change will adequately sup-
port the largest user group. Selecting and/or designing a system that 
is easy to navigate allows for the effective use of the various system 
functions that can be of value to nurses.

Results of this study related to navigation are in alignment with 
those in previous research. For example, it has been shown that 
when health professionals have a difficult time finding information 
in an EHR due to poor navigation, their use of the EHR to complete 
tasks is decreased (Christensen & Grimsmo, 2008). A study of medi-
cal students in the United States showed that poor EHR system nav-
igation contributed to students not being able to find critical patient 
information (Yudkowsky, Galanter, & Jackson, 2010). As well, a study 
of nurses in two community care settings showed that nurses were 
not able to maximally use the EHR due to poor system navigation 
(Sockolow, Liao, Chittams, & Bowles, 2012). Nurses in the commu-
nity managed this challenge by spending time before each patient 
visit navigating through the record and reviewing it. Interestingly, 
a separate study reviewing the search queries in an EHR identified 
that navigational related searches made up 14.5% of all queries 

TABLE  4 Hierarchical regression analysis for predictors of nurses’ perceptions of their EHR use

Variable R2 Adjusted R2 R2 Change F Change B SE B β

Block 1 0.01 −0.01 0.01 0.66

Years using EHR −0.02 0.13 −0.02

Other EHR use 1.20 1.04 0.11

Block 2 0.13 0.08 0.12 4.38*

Years using EHR −0.01 0.13 −0.01

Other EHR use 0.89 1.00 0.01

Navigation 0.69* 0.27 0.30

Ease of use 0.29 0.31 0.13

Impact on workload −0.30 0.23 −0.17

Block 3 0.16 0.08 0.03 0.94

Years using EHR 0.02 0.13 0.02

Other EHR use 0.70 1.05 0.07

Navigation 0.74* 0.28 0.28

Ease of use 0.31 0.32 0.32

Impact on workload −0.27 0.23 0.23

Support from leadership 0.23 0.64 0.64

Level of training −1.30 0.76 0.76

Level of ongoing support 0.73 0.76 0.76

Physical environment 0.08 0.67 0.67

*p = <.05
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(Natarajan, Stein, Jain, & Elhadad, 2010). This reflects one of the 
ways that health professionals have learned to overcome EHR navi-
gational challenges.

In the focus groups, nurses described challenges with their 
workload related to EHR use, despite this variable not being signif-
icant in the quantitative analysis. Nurses described how they were 
routinely staying beyond their shift to complete necessary docu-
mentation. They identified that the added workload might be re-
lated to the system design (e.g. having multiple places to document 
the same information) and the lack of clear organizational expec-
tations for use of the EHR. Healthcare organizations implementing 
these systems will want to ensure that there is a streamlined ap-
proach to documentation such that information can be documented 
efficiently with minimal requirements for duplicate documentation. 
This also means reviewing existing documentation when new forms 
are added to the EHR to avoid potential duplication of effort. In 
addition, having clear organizational expectations for nursing 

documentation communicated during EHR training sessions and 
clinical orientation and reflected in organizational policies and pro-
cedures may be warranted.

The finding of having documentation workload challenges 
aligns with studies done with both nurses and other health pro-
fessionals (Bae & Encinosa, 2016; Poissant, Pereira, Tamblyn, & 
Kawasumi, 2005; Stokowski, 2013). However, the present study 
adds insights to the potential link between system design, orga-
nizational expectations and nurses’ documentation workload. 
Future research directed at examining these relationships may be 
of value.

6.2 | Organizational context variables

Organizational context variables were not significant in any of the 
quantitative analyses but discussed in the focus groups by nurses as 
potential influencers of their EHR use. For example, issues of system 

TABLE  5 Summary of phase two results

Issue Description Example

Navigation Nurses reported that it was difficult to document 
assessments and care given that there were multiple 
places within the record to document information. 
Nurses also described that to find information they 
would have to open and close each screen to find 
what they were looking for, and that this was both 
tedious and time consuming.

“There’s like wounds skin integrity, and they ask is there anything 
abnormal, where is it, the location, but then you have to do 
documentation of their wound dressing change, it’s there again. 
It’s like why are you, again, why are you doing it twice, in a way? 
And who’s looking at which one? What, what one’s actually… 
people are actually looking to? Are we just documenting to 
document, or is it actually of need or kind of like of use?” (Focus 
Group 1, Participant 1)

Functionality Nurses described functions of the EHR that were 
particularly useful including: the ability to communi-
cate with pharmacy, access to calculators and 
educational materials related to drugs and clinical 
information, the clinical documentation screens and 
referral forms. Participants also described how they 
liked functions of the record that allowed them to 
see trends in data over a period of time, and they 
also described finding interoperability with other 
medical devices to be useful.

“One thing we had asked for is…when a new order or suggest order 
comes, like when you first open that chart, it pops up. We asked 
because a lot of times we’ll get stat orders and no one calls us to tell 
us and if you haven’t checked it for a while, then you don’t know, 
it’s like been a couple of hours…Because, then the doctors complain 
that …the stat order wasn’t given right when they ordered it and 
somebody didn’t call me and it’s like back and forth.” (Focus Group 
2, Participant 1)

Organizational 
standards

Given that there are multiple places to document the 
same information within the record, nurses wanted 
clarity with regard to what and where to document 
patient data.

“…there’s so many options to put things… there’s no standard of 
where to put the information…”(Focus Group 1, Participant 1)

Documentation 
workload

Focus group participants described how addressing 
the ambiguity nurses’ felt with where and what to 
document, might support them in reducing 
documentation workload. The addition of documen-
tation forms over the lifespan of the EHR may have 
contributed to an increasing workload for nurses.

“It just seems to me … that every year there’s more expected to chart 
from nurses, like, they add in, like, confusion assessment, but that 
wasn’t there…5 years ago. There’s, um, like things that are, I 
would… they are important, but like, it just seems like okay you 
have to do, like, five different [EHR brand name] things in the first 
year and then next year they come up with, okay, you have to do 
these two more assessments in addition to your charting and the 
next year after that, oh, another assessment that they add to [EHR 
brand name]… And it just seems… it will get overwhelming or it is 
already overwhelming the amount of stuff that we have to chart” 
(Focus Group 2, Participant 3)

Issues of system 
performance 
and response 
time

Nurses described issues with system performance 
and response time, particularly when certain forms 
were being used to document.

“Freezes for, like, a good 10 s, because there’s just so much 
information that it loads up and then you only, like, for sometimes if 
you’re charting on a wound, you’re only charting, like, to small 
portion of that” (Focus Group 2, Participant 3)
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performance and response were discussed as negatively influencing 
nurses’ perceived use of the EHR. Organizations will need to ensure 
that the appropriate technical infrastructure (e.g. number, type, lo-
cation of devices) is in place so that system performance (e.g. appli-
cation and network response) is not impeded.

Using a single site may have contributed to the lack of variability 
in participant responses. Nurses at the study site receive the same 
EHR training as one another regardless of their clinical unit. They 
also had the same organizational supports available (e.g. help desk), 
the same EHR system, a similar unit layout/physical environment, 
similar ways to access the system and a unit manager reporting 
to the same director as the other unit managers. It is also possible 
that organizational context variables may have had an influence on 
nurses’ use of the EHR when it was first implemented; however, 
since the system has been in place for approximately a decade, this 
effect may no longer be present.

6.3 | Individual nurse characteristics

Although individual nurse characteristics in this study were not sig-
nificantly related to nurses’ perceptions of their EHR use, it does not 
mean that these variables are not meaningful during earlier stages 
in the adoption of the technology. It may be that the effect of these 
variables was not present at the time when the study was conducted, 
given that the participants had already been using the EHR for several 
years. However, if the study had been done when the EHR was first 
implemented, it is possible that individual nurse characteristics may 
have influenced nurses’ perceptions of their EHR use. Over time these 
effects may have worn off. In the future, a longitudinal study may be 
of value to examine this hypothesis.

6.4 | Limitations

This study had several limitations that should be considered in the 
context of the results presented. The study was done at a single 
site with a unique organizational context and a commercially avail-
able EHR. The generalizability of the study results to other settings, 
organizations and those using different EHR systems is unknown. 
In addition, the functionality variable demonstrated poor inter-
nal consistency in how it was measured; as a result, it could not 
be included in any subsequent statistical analyses. Therefore, it is 
unknown what influence the functionality variable may have had 
on the survey results. It should be noted that nurses in the focus 
groups were asked to discuss the functionality variable and the 
results of these discussions indicated that the functionality of the 
EHR may influence nurses’ use of it. However, these discussions 
should be interpreted with caution given the small size of the focus 
groups. Despite reaching data saturation as indicated through the 
repetition of similar topics and themes, it is possible that there is 
additional information that was not communicated during the focus 
groups that would allow for a better understanding of nurses’ use 
of the EHR.

7  | CONCLUSION

This study has shown that nurses at the study site experienced 
challenges using the EHR, particularly those related to navigation, 
functionality, organizational standards, documentation workload 
and system performance and response time. Healthcare organiza-
tions may be able to better support nurses’ use of these systems by 
ensuring that nurses are involved in the EHR procurement process 
(or design change process), having clear expectations and standards 
for use, eliminating areas in the record that require duplicate docu-
mentation and ensuring that the proper technical infrastructure is 
in place to support adequate system performance. Ensuring that 
practicing nurses are involved in the design, procurement and imple-
mentation of EHRs may support enhanced use. Future research that 
examines factors that influence nurses’ perceptions of their EHR use 
longitudinally should be considered.

CONFLIC T OF INTERE S T

No conflict of interest has been declared by the authors.

ORCID 

Gillian Strudwick   http://orcid.org/0000-0002-1080-7372  

R E FE R E N C E S

Abdrbo, A. A., Zauszniewski, J. A., & Hudak, C. A. (2010). Development 
and testing of nurses information systems use instrument. 
Journal of Nursing Measurement, 18(2), 75–82. https://doi.
org/10.1891/1061-3749.18.2.75

Ammenwerth, E., Ehlers, F., Hirsch, B., & Gratl, G. (2007). HIS-Monitor: 
An approach to assess the quality of information processing in hos-
pitals. International Journal of Medical Informatics, 76(2–3), 216–225. 
https://doi.org/10.1016/j.ijmedinf.2006.05.004

Bae, J., & Encinosa, W. E. (2016). National estimates of the impact of 
electronic health records on the workload of primary care physicians. 
BMC Health Services Research, 16(1), 172. https://doi.org/10.1186/
s12913-016-1422-6

Canada Health Infoway. (2015). Canada health infoway system and use 
assessment survey. Retrieved from https://www.infoway-inforoute.
ca/en/component/edocman/resources/toolkits/change-man-
agement/national-framework/monitoring-and-evaluation/re-
sources-and-tools/991-benefits-evaluation-survey-process-sys-
tem-use-assessment-survey (accessed 27 July 2017).

Carayon, P., Cartmill, R., Blosky, M. A., Brown, R., Hackenberg, M., 
Hoonakker, P., … Walker, J. M. (2011). ICU nurses’ acceptance 
of electronic health records. Journal of the American Medical 
Informatics Association, 18, 817–819. https://doi.org/10.1136/
amiajnl-2010-000018

Carrington, J. M., & Effken, J. A. (2011). Strengths and limitations 
of the electronic health record for documenting clinical events. 
CIN: Computers, Informatics, Nursing, 29(6), 360–367. https://doi.
org/10.1097/ncn.0b013e3181fc4139

Casey, K., Fink, R., Krugman, M., & Propst, J. (2004). The graduate nurse 
experience. Journal of Nursing Administration, 34(6), 303–311. https://
doi.org/10.1097/00005110-200406000-00010

http://orcid.org/0000-0002-1080-7372
http://orcid.org/0000-0002-1080-7372
https://doi.org/10.1891/1061-3749.18.2.75
https://doi.org/10.1891/1061-3749.18.2.75
https://doi.org/10.1016/j.ijmedinf.2006.05.004
https://doi.org/10.1186/s12913-016-1422-6
https://doi.org/10.1186/s12913-016-1422-6
https://www.infoway-inforoute.ca/en/component/edocman/resources/toolkits/change-management/national-framework/monitoring-and-evaluation/resources-and-tools/991-benefits-evaluation-survey-process-system-use-assessment-survey
https://www.infoway-inforoute.ca/en/component/edocman/resources/toolkits/change-management/national-framework/monitoring-and-evaluation/resources-and-tools/991-benefits-evaluation-survey-process-system-use-assessment-survey
https://www.infoway-inforoute.ca/en/component/edocman/resources/toolkits/change-management/national-framework/monitoring-and-evaluation/resources-and-tools/991-benefits-evaluation-survey-process-system-use-assessment-survey
https://www.infoway-inforoute.ca/en/component/edocman/resources/toolkits/change-management/national-framework/monitoring-and-evaluation/resources-and-tools/991-benefits-evaluation-survey-process-system-use-assessment-survey
https://www.infoway-inforoute.ca/en/component/edocman/resources/toolkits/change-management/national-framework/monitoring-and-evaluation/resources-and-tools/991-benefits-evaluation-survey-process-system-use-assessment-survey
https://doi.org/10.1136/amiajnl-2010-000018
https://doi.org/10.1136/amiajnl-2010-000018
https://doi.org/10.1097/ncn.0b013e3181fc4139
https://doi.org/10.1097/ncn.0b013e3181fc4139
https://doi.org/10.1097/00005110-200406000-00010
https://doi.org/10.1097/00005110-200406000-00010


     |  499STRUDWICK et al.

Christensen, T., & Grimsmo, A. (2008). Instant availability of pa-
tient records, but diminished availability of patient information: 
A multi-method study of GP’s use of electronic health records. 
BMC Medical Informatics and Decision Making, 8(1), 12. https://doi.
org/10.1186/1472-6947-8-12

Cohen, J. (1988). Statistical power analysis for the behavioral science. 
Hillsdale, New Jersey: Lawrence Erlbaum Associates.

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 55–59.
Debono, D. S., Greenfield, D., Travaglia, J. F., Long, J. C., Black, D., 

Johnson, J., & Braithwaite, J. (2013). Nurses’ workarounds in acute 
healthcare settings: A scoping review. BMC Health Services Research, 
13, 175. https://doi.org/10.1186/1472-6963-13-175

Dowding, D. W., Turley, M., & Garrido, T. (2012). The impact of an 
electronic health record on nurse sensitive patient outcomes: An 
interrupted time series analysis. Journal of the American Medical 
Informatics Association, 19(4), 615–620. https://doi.org/10.1136/
amiajnl-2011-000504

Edwards, P. J., Moloney, K. P., Jacko, J. A., & Sainfort, F.-O. (2008). 
Evaluating usability of a commercial electronic health record: A case 
study. International Journal of Human-Computer Studies, 66, 718–728. 
https://doi.org/10.1016/j.ijhcs.2008.06.002

Fik, A. G., Grundmeier, R. W., Biggs, L. M., Localio, R., & Alessandrini, E. 
A. (2007). Impact of clinical alerts within an electronic health record 
on routine childhood immunization in an urban pediatric population. 
Pediatrics, 120(4), 707–714.

Flanagan, M., Arbuckle, N., Saleem, J. J., Militello, L. G., Haggstrom, D. A., 
& Doebbeling, B. N. (2011). Development of a Workflow Integration 
Survey (WIS) for implementing computerized clinical decision sup-
port. AMIA Annual Symposium Proceedings, 427–434.

Garavand, A., Mohseni, M., Asadi, H., Etemadi, M., Moradi-Joo, M., & 
Moosavi, A. (2016). Factors influencing the adoption of health infor-
mation technologies: A systematic review. Electronic Physician, 8(8), 
2713–2718. https://doi.org/10.19082/2713

Gephart, S., Carrington, J. M., & Finley, B. (2015). A systematic review 
of nursesʼ experiences with unintended consequences when using 
the electronic health record. Nursing Administration Quarterly, 39(4), 
345–356. https://doi.org/10.1097/NAQ.0000000000000119

Graneheim, U. H., & Lundman, B. (2004). Qualitative content analysis 
in nursing research: Concepts, procedures and measures to achieve 
trustworthiness. Nurse Education Today, 24(2), 105–112. https://doi.
org/10.1016/j.nedt.2003.10.001

Harrington, L. (2015). Can health care survive current electronic health 
record usability. AACN Advanced Critical Care, 26(3), 194–196. https://
doi.org/10.1097/NCI.0000000000000081

Holden, R. J., & Karsh, B.-T. (2010). The technology acceptance model: 
Its past and its future in health care. Journal of Biomedical Informatics, 
43, 159–172. https://doi.org/10.1016/j.jbi.2009.07.002

Ifinedo, P. (2016). The moderating effects of demographic and individual 
characteristicson nurses’ acceptance of information systems: A ca-
nadian study. International Journal of Medical Informatics, 87, 27–35. 
https://doi.org/10.1016/j.ijmedinf.2015.12.012

Kleinbaum, D., Kupper, L. L., Nizam, A., & Rosenberg, E. (2014). Applied re-
gression analysis and other multivariable methods. (Cengage Learning, 
Ed.) (5th ed.). Independence, KY: Duxbury Press.

Koppel, R., Wetterneck, T., & Telles, J. L. (2008). Workarounds to bar-
code medication administration systems: Their occurence, cause and 
threat to patient safety. Journal of the American Medical Informatic 
Association, 15, 408–423. https://doi.org/10.1197/jamia.M2616.
Introduction

Lowry, S. Z., Ramaiah, M., Patterson, E. S., Brick, D., Gurses, A. P., Ozok, 
A., … Gibbons, M. C. (2014). Integrating electronic health records into 
clinical workflow: An application of human factors modeling meth-
ods to ambulatory care. Proceedings of the International Symposium on 
Human Factors and Ergonomics in Health Care, 3(1), 170–177.

Lu, C.-H., Hsiao, J.-L., & Chen, R.-F. (2012). Factors determining 
nurse acceptance of hospital information systems. Computers 
Informatics Nursing, 30(5), 257–264. https://doi.org/10.1097/
NCN.0b013e318224b4cf

Maillet, É., Mathieu, L., & Sicotte, C. (2015). Modeling factors explain-
ing the acceptance, actual use and satisfaction of nurses using an 
Electronic Patient Record in acute care settings: An extension of 
the UTAUT. International Journal of Medical Informatics, 84, 36–47. 
https://doi.org/10.1016/j.ijmedinf.2014.09.004

Natarajan, K., Stein, D., Jain, S., & Elhadad, N. (2010). An analysis 
of clinical queries in an electronic health record search utility. 
International Journal of Medical Informatics, 79(7), 515–522. https://
doi.org/10.1016/j.ijmedinf.2010.03.004

Patterson, E. S., Rogers, M. L., Chapman, R., & Render, M. L. (2006). 
Compliance with intended use of Bar Code Medication Administration 
in acute and long-term care: An observational study. Human 
Factors, 48(1), 15–22. Retrieved from http://www.ncbi.nlm.nih.gov/
pubmed/16696253 https://doi.org/10.1518/001872006776412234

Plantier, M., Havet, N., Durand, T., Caquot, N., Amaz, C., Biron, P., … 
Perrier, L. (2017). Does adoption of electronic health records im-
prove the quality of care management in France? Results from the 
French e-SI (PREPS-SIPS) study. International Journal of Medical 
Informatics, 102(March), 156–165. https://doi.org/10.1016/j.
ijmedinf.2017.04.002

Poissant, L., Pereira, J., Tamblyn, R., & Kawasumi, Y. (2005). The impact of 
electronic health records on time efficiency of physicians and nurses: 
A systematic review. Journal of the American Medical Informatics 
Association, 12(5), 505–516. https://doi.org/10.1197/jamia.M1700.j

Saleem, J. J., Plew, W. R., Speir, R. C., Herout, J., Wilck, N. R., Ryan, D. 
M., … Phillips, T. (2015). Understanding barriers and facilitators to 
the use of clinical information systems for intensive care units and 
anesthesia record keeping: A rapid ethnography. International Journal 
of Medical Informatics, 84(7), 500–511. https://doi.org/10.1016/j.
ijmedinf.2015.03.006

Sandelowski, M. (1993). Theory unmasked: The uses and guises of the-
ory in qualitative research. Research in Nursing and Health, 16(3), 
213–218. https://doi.org/10.1002/(ISSN)1098-240X

Savage, B. A., Titus, A. E., Manns, J. G., & Lee, R. A. (2014). BCMA scan-
ning stars. CIN: Computers, Informatics, Nursing, 32(9), 413–419. 
https://doi.org/10.1097/cin.0000000000000097

Schenk, E. C., Mayer, D., Dale, M., Ward-Barney, E., Estill, P., Goss, 
L., & Shreffler-Grant, J. (2016). RN perceptions of a newly ad-
opted electronic health record. JONA: The Journal of Nursing 
Administration, 46(3), 139–145. https://doi.org/10.1097/
NNA.0000000000000313

Schnall, R., Currie, L. M., Jia, H., John, R. M., Lee, N. J., Velez, O., & 
Bakken, S. (2010). Predictors of depression screening rates of nurses 
receiving a personal digital assistant-based reminder to screen. 
Journal of Urban Health, 87(4), 703–712. https://doi.org/10.1007/
s11524-010-9464-2

Schoville, R. R. (2009). Work-arounds and artifacts during transition 
to a computer physician order entry: What they are and what they 
mean. Journal of Nursing Care Quality, 24(4), 316–324. https://doi.
org/10.1097/NCQ.0b013e3181ac8378

Simon, S. R. (2007). Physicians and Electronic Health Records. 
Archives of Internal Medicine, 167(5), 507. https://doi.org/10.1001/
archinte.167.5.507

Sockolow, P. S., Liao, C., Chittams, J. L., & Bowles, K. H. (2012). Evaluating 
the impact of electronic health records on nurse clinical process at 
two community health sites. Nursing Informatics, 2012, 381.

Staggers, N., Kobus, D., & Brown, C. (2007). Nurses’ evaluations of 
a novel design for an electronic medication administration re-
cord. Computers, Informatics, Nursing, 25(2), 67–75. https://doi.
org/10.1097/01.NCN.0000263981.38801.be

https://doi.org/10.1186/1472-6947-8-12
https://doi.org/10.1186/1472-6947-8-12
https://doi.org/10.1186/1472-6963-13-175
https://doi.org/10.1136/amiajnl-2011-000504
https://doi.org/10.1136/amiajnl-2011-000504
https://doi.org/10.1016/j.ijhcs.2008.06.002
https://doi.org/10.19082/2713
https://doi.org/10.1097/NAQ.0000000000000119
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1097/NCI.0000000000000081
https://doi.org/10.1097/NCI.0000000000000081
https://doi.org/10.1016/j.jbi.2009.07.002
https://doi.org/10.1016/j.ijmedinf.2015.12.012
https://doi.org/10.1197/jamia.M2616.Introduction
https://doi.org/10.1197/jamia.M2616.Introduction
https://doi.org/10.1097/NCN.0b013e318224b4cf
https://doi.org/10.1097/NCN.0b013e318224b4cf
https://doi.org/10.1016/j.ijmedinf.2014.09.004
https://doi.org/10.1016/j.ijmedinf.2010.03.004
https://doi.org/10.1016/j.ijmedinf.2010.03.004
http://www.ncbi.nlm.nih.gov/pubmed/16696253
http://www.ncbi.nlm.nih.gov/pubmed/16696253
https://doi.org/10.1518/001872006776412234
https://doi.org/10.1016/j.ijmedinf.2017.04.002
https://doi.org/10.1016/j.ijmedinf.2017.04.002
https://doi.org/10.1197/jamia.M1700.j
https://doi.org/10.1016/j.ijmedinf.2015.03.006
https://doi.org/10.1016/j.ijmedinf.2015.03.006
https://doi.org/10.1002/(ISSN)1098-240X
https://doi.org/10.1097/cin.0000000000000097
https://doi.org/10.1097/NNA.0000000000000313
https://doi.org/10.1097/NNA.0000000000000313
https://doi.org/10.1007/s11524-010-9464-2
https://doi.org/10.1007/s11524-010-9464-2
https://doi.org/10.1097/NCQ.0b013e3181ac8378
https://doi.org/10.1097/NCQ.0b013e3181ac8378
https://doi.org/10.1001/archinte.167.5.507
https://doi.org/10.1001/archinte.167.5.507
https://doi.org/10.1097/01.NCN.0000263981.38801.be
https://doi.org/10.1097/01.NCN.0000263981.38801.be


500  |     STRUDWICK et al.

Stokowski, L. A. (2013). Electronic nursing documentation: Charting new terri-
tory. Retrieved from http://www.medscape.com/viewarticle/810573_3

Stone, C. P. (2014). A glipse at EHR implementation around the world: 
The lessons the US can learn. Retrieved from http://www.e-health-
policy.org/docs/A_Glimpse_at_EHR_Implementation_Around_the_
World1_ChrisStone.pdf (accessed 25 June 2017).

Tabachnick, B., & Fiddell, L. (2013). Using multivariate statistics (6th edn). 
Upper Saddle River, NJ: Pearson Education Inc.

Whittaker, A. A., Aufdenkamp, M., & Tinley, S. (2009). Barriers and fa-
cilitators to electronic documentation in a rural hospital. Journal 
of Nursing Scholarship; Third Quarter, 41(3), 293–300. https://doi.
org/10.1111/j.1547-5069.2009.01278.x

World Health Organization. (2013). WHO nursing midwifery progress 
report 2008–2012. Retrieved from http://www.who.int/hrh/nurs-
ing_midwifery/NursingMidwiferyProgressReport.pdf (accessed 20 
June 2017).

Yontz, L. S., Zinn, J. L., & Schumacher, E. J. (2015). Perioperative 
nurses’ attitudes toward the electronic health record. Journal of 
Perianesthesia Nursing, 30(1), 23–32. https://doi.org/10.1016/j.
jopan.2014.01.007

Yudkowsky, R., Galanter, W., & Jackson, R. (2010). Students overlook in-
formation in the electronic health record. Medical Education, 44(11), 
1132–1133. https://doi.org/10.1111/j.1365-2923.2010.03838.x

How to cite this article: Strudwick G, McGillis Hall L, Nagle L, 
Trbovich P. Acute care nurses’ perceptions of electronic 
health record use: A mixed method study. Nursing Open. 
2018;5:491–500. https://doi.org/10.1002/nop2.157

http://www.medscape.com/viewarticle/810573_3
http://www.e-healthpolicy.org/docs/A_Glimpse_at_EHR_Implementation_Around_the_World1_ChrisStone.pdf
http://www.e-healthpolicy.org/docs/A_Glimpse_at_EHR_Implementation_Around_the_World1_ChrisStone.pdf
http://www.e-healthpolicy.org/docs/A_Glimpse_at_EHR_Implementation_Around_the_World1_ChrisStone.pdf
https://doi.org/10.1111/j.1547-5069.2009.01278.x
https://doi.org/10.1111/j.1547-5069.2009.01278.x
http://www.who.int/hrh/nursing_midwifery/NursingMidwiferyProgressReport.pdf
http://www.who.int/hrh/nursing_midwifery/NursingMidwiferyProgressReport.pdf
https://doi.org/10.1016/j.jopan.2014.01.007
https://doi.org/10.1016/j.jopan.2014.01.007
https://doi.org/10.1111/j.1365-2923.2010.03838.x
https://doi.org/10.1002/nop2.157

